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(54) WASTE TREATMENT APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
waste treatment system capable of 
perfectly treating waste containing org. 
matter and easy to control. 

SOLUTION: A crusher 101 crushing -ipf 
waste containing org. matter, a heater 
103 separating the crushed waste into 
evaporated matter containing an 
offensive smell and other solid and a 
catalytic heater 103 constituted by 
arranging a heating element heated by 
electromagnetic induction to a passage 
through which the evaporated matter 
passes and forming the whole or a part of 
the surface part of the heating element 
from a catalyst and decomposing the 
offensive smell component contained in 
the evaporated matter by catalytic action 
and heating action are provided. The 

waste is crushed by the crusher 101 to be separated into the evaporated matter 
containing the offensive smell and other solid by the heater 103 and the 
evaporated matter containing the offensive smell is especially treated efficiently 
by the catalytic heater 104 by electromagnetic induction heating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Including the organic substance, if this invention 
remains as it is, it relates to the waste disposal system and the waste treatment method for processing the 
waste which emits a nasty smell. 
[0002] 

[Description of the Prior Art] At a dining-room or food works, the waste containing the organic 
substance, such as leftover food, is generated in large quantities. By the time such waste results [ from 
recovery ] in incineration, it will release a nasty smell, and it causes pollution. Therefore, the waste 
disposal system for harmless-turning and processing in the place which such waste generates came to be 
called for. As a conventional example of the waste disposal system which replies to these needs, the 
thing using the microorganism and the thing using the incinerator are known 
[0003] 

[Problem(s) to be Solved by the Invention] However, the thing using the microorganism is unsuitable for 

extensive processing, and has the trouble that system control is difficult, and the thing using the 

incinerator has the trouble of generating a nasty smell in an incineration stage. 

[0004] Then, the complete treatment of the waste containing the organic substance is possible for this 

invention, and it makes a technical problem the thing which are easy to control and for which it is and a 

waste disposal system and the waste treatment method are offered 

[0005] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, among this 
inventions invention according to claim 1 The heater for dividing into the grinder which grinds the waste 
containing the organic substance, and the evaporation object which includes a nasty smell for the ground 
aforementioned waste and other solids, It is the waste disposal system which comes to have a catalyst 
heater for decomposing the nasty smell component which arranges the heating element heated by 
electromagnetic induction in the path through which the aforementioned gas object passes, forms all or a 
part of surface portions of this heating element with a catalyst, and is contained in the aforementioned 
evaporation object m a catalysis and a heating operation. Decomposition processing of the evaporation 
object which waste is ground by the size which is easy to process with a grinder, and is divided into the 
evaporation object which includes a nasty smell with a heater, and other solids, especially includes a 
Kn t 13 efflc,entl y carried out with the catalyst heater by electromagnetic-induction heating 
[0006] Invention according to claim 2 connects oxidizer transfer pipets, such as ozone, to the crusher of 
a claim 1, and the waste in the middle of trituration is made to oxidize. It is in the middle of trituration 
and the considerable portion of a nasty smell component oxidizes. 

[0007] The incineration means against a claim 1 or the aforementioned solid from the heater in 2 is 
attached, and invention according to claim 3 is a thing. The solid from a heater is incinerated as it is and 
serves as ash content. 

[0008] Invention according to claim 4 prepares the relief valve which extracts partially the evaporation 
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object with which the nasty smell component was decomposed into the claim 1 or the catalyst heater in 
either of 3, and it is made for this disassembled evaporation object to circulate through the 
aforementioned catalyst heater. Repeat processing of the evaporation object containing a nasty smell 
component is carried out, and the processed [ decomposition ] evaporation object of the amount 
equivalent to the newly added evaporation object is extracted from a relief valve. 
[0009] The process which grinds the waste which invention according to claim 5 is a method 
corresponding to a system according to claim 1, and contains the organic substance, The process divided 
into the evaporation object which heats the ground aforementioned waste and includes a nasty smell, and 
other solids, It is the waste treatment method which comes to contain the process which decomposes the 
nasty smell component contained in the aforementioned evaporation object in a catalysis and a heating 
operation using the catalyst heater which arranged the heating element heated by electromagnetic 
induction in the path through which the aforementioned gas object passes, and formed all or a part of 
surface portions of this heating element with the catalyst. 
[0010] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of this invention is explained, referring to 
a drawing. Drawing.! is the configuration view of the waste disposal system of this invention. 
[001 1] In drawing ! , 101 is a waste grinder, 102 is an oxidizer transfer pipet, 103 is a waste heater, 104 
is a catalyst heater, 1 05 is a relief valve, and 1 06 is an incinerator as an incineration means. The 
evaporation object from a relief valve 105 can be made to be able to condense, and can be poured to a 
drainage ditch etc., and the landfill of the ash content from an incinerator 106 can be carried out as 
industrial waste. In addition, the operation of the waste grinder 101 is equivalent to the process which 
grinds waste, the operation of the waste heater 103 is equivalent to the partition stage of an evaporation 
object and a solid, and the operation of the catalyst heater 104 is equivalent to the decomposition process 
of an evaporation object. 

[0012] the waste which a grinder 101 is a thing like a large-sized juicer, and contains the organic 
substance by the moving vane etc. -- up to predetermined particle size -- grinding -- mud mud -- or it is 
alike muddily and changes into a near state As for this grinder, it is desirable to make it sealing structure 
so that a nasty smell leaks and may not come out outside. 

[0013] It is desirable to connect the oxidizer transfer pipet 102 to this grinder 101, and to oxidize the 
nasty smell component in the ground waste beforehand. A thing suitable as an oxidizer poured in by the 
transfer pipet 102 is ozone. If a commercial ozonator is connected to a grinder 101, ozone is blown from 
the pars basilaris ossis occipitalis of the container of a grinder 101 and trituration mixture of the waste is 
carried out with ozone, the considerable portion of a nasty smell component can be oxidized. 
Consequently, the nasty smell component which should be processed with the catalyst heater mentioned 
later decreases. 

[0014] A heater 103 is used for separating into the evaporation object containing a nasty smell 
component, and other solids, and explains the example by drawing 2 and drawing 3 . Drawing 2 is the 
perspective diagram showing the structure of a heater 103, and drawin g 3 is the cross section of the heat 
transfer section of a heater 103. This heater 103 has become considering the heat transfer section 202 a 
container 203, the discharge section 204, and the wiper 206 as a main portion. 
[0015] It is a core box, and the eccrisis section 205 of a duct configuration is connected to the side 
bottom of a container 203, and, as for the container 203, the pipe 222 for leading the waste 21 1 ground 
in the center of the upper surface of a container 203 in a container 203 is connected. This pipe 222 has 
partial 222a which falls perpendicularly within a container 203, and the discharge section 204 for 
distributing and emitting waste 21 1 at the nose of cam of suspension partial 222a is attached 
[0016] The circular heat transfer section 202 is installed in the bottom of the container 203 bottom As 
shown in drawing 3 , on the susceptor 209 of a non-magnetic material, this heat transfer section 202 
places the board of a magnetic material, and forms the level surface 210. The waste 21 1 from the 
discharge section 204 is a round shape according to being emitted circularly, and the configuration of 
the level surface 2 1 0 falls around and may prepare the weir of prevention. 
[0017] Inside the susceptor 209 which supports the board which forms the level surface 210, the 
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induction coil 207 of the shape of a whorl which carried out predetermined-number winding is arranged 
the high-frequency-current generator 220 is connected to an induction coil 207, and the whole heat 
transfer section 202 is constituted as electromagnetic-induction heating apparatus. By composition of 
this electromagnetic-induction heating apparatus, the whole level surface 210 generates heat to 
abbreviation homogeneity. There is also corrosion resistance in the quality of the material of the 
horizontal plate which constitutes the level surface 210, and a ferrous material, for example, the carbon 
steel, a silicon steel, etc. of the ferrite system which is a ferromagnetic are used for it. Moreover, 
ceramics nonmagnetic [ insulating ] etc. are used for a susceptor 209. The insulators 221, such as 
ceramics which have adiathermancy by nonmagnetic, are arranged in the gap of the board and induction 
coil 207 which form the aforementioned level surface 210. In addition, you may also embed not only 
electromagnetic-induction heating apparatus but a sheath heater as a heating means of the level surface 

[0018] If the high-frequency-current generator 220 is operated, line of magnetic force will occur from an 
induction coil 207, and an eddy current will flow to the horizontal plate 210 which forms the level 
surface by electromagnetic induction. By the Joule's heat generated at this time, the level surface 210 is 
heated at a moment. Waste 21 1 is led in the center of a top of a container 203 through a pipe 222. From 
the discharge section 204 installed at the nose of cam of suspension section 222a of a pipe 222 it 
distributes to the level surface 210 of the heat transfer section 202 equally, and waste 21 1 is emitted to 
it. The heat by electromagnetic-induction heating is transmitted to the waste 21 1 formed in the level 
surface 210, and it separates into an evaporation object including a nasty smell, and other solids The 
evaporation object 213 from the level surface 210 is led to the eccrisis section 205, and is discharged to 
the catalyst heater described below. 

[0019] The wiper 206 is arranged as a removal means of the solid which remains in the level surface 210 
of the heat transfer section 202. The both- way drive of this wiper 206 is carried out with the driving gear 
which is not illustrated, and the solid which remains in the front face of the level surface 210 is 
removed. This solid is carried to the incinerator described below. 

[0020] The concrete composition of the catalyst heater 104 which next processes an evaporation object 
including the nasty smell from the eccrisis section 205 is explained. In the nonmetallic pipe 1 1 which 
forms a fluid channel, the catalyst heater 104 contains a heating element 12, and twists the working coil 
13 at the periphery of a pipe 1 1 so that it may be illustrated in detail by drawing 4 . 
[0021] Pipes 5 1 and 52, short pipes 53 and 54, and flanges 55 and 56 are connected to the ends of a pipe 
1 1 in order. The pipe 1 1 of non-magnetic materials, such as FRP, a fluororesin, and a ceramic is 
connected among these short pipes 53 and 54. A coil 13 twists litz wire, and is wound around the 
periphery of a pipe 1 1, or is wound and laid underground in the thickness of a pipe 11. in addition the 
high-frequency-current generator like an inverter from which 4 changes AC power supply 20 into a RF 
generator - it is ~ 30 - the supporter material of a heating element 12 » it is - the stopper for wall stvle 
prevention in 35 - it is a member y 
[0022] Drawin gs shows the structure of the heating element 12 incorporated in a pipe 1 1 The 
laminating of the 1st metal plate 22 bent by the zigzag mountain type and the 2nd flat metal plate 21 is 
carried out by turns, and it forms in the heating element 12 which turned into a cylinder-like layered 
product as a whole. The martensite system stainless steel like SUS447J1 which is a ferromagnetic and 
also has corrosion resistance as the quality of the material of this 1st metal plate 22 and 2nd metal plate 
21 is used. And the mountain (or valley) of the 1st metal plate 22 is arranged so that only an angle alpha 
may incline to a medial axis 24, and the mountain (or valley) of the 1 st metal plate 22 which adjoins 
each other on both sides of the 2nd metal plate 21 is arranged so that it may cross. And at the crossing of 
the mountain (or valley) in the 1st adjacent metal plate 22, the 1st metal plate 22 and the 2nd metal plate 
2 1 are welded by spot welding, and the flow of them is attained electrically 
[0023] Between the -2nd metal plate 21 of a near side, and the 1st metal plate 22, the 1st smallness 
passage 27 to which only the angle alpha inclined is formed, and it is an angle between the 2nd 
following metal plate 21 and the 1st metal plate 22. - The 2nd smallness passage 28 to which only alpha 
inclined is formed. This 1 st smallness passage 27 and the 2nd smallness passage 28 cross by angle 
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2xalpha. Moreover, the hole 26 as the 3rd smallness passage for producing the turbulent flow of a fluid 
is formed in the front face of the 1st metal plate 22 or the 2nd metal plate 21 . Furthermore, the front face 
of the 1st metal plate 22 or the 2nd metal plate 21 is not smooth, and minute irregularity is given by 
crepe processing or embossing. This irregularity is small to the grade which can be disregarded as 
compared with the height of a mountain (or valley). 

[0024] Furthermore, the catalyst metals 29, such as platinum, have adhered to the front face of the 2nd 
metal plate 21 and the 1st metal plate 22 by vacuum evaporationo, and a heating element 12 operates 
also as a catalytic-reaction machine. In addition, there are various things in the adhesion method of the 
catalyst metal 29, and it may be based on explosive bonding or welding. Furthermore, the whole metal 
plates 21 and 22 can also be formed with a catalyst metal. 

[0025] If the high frequency current is passed in a coil 13 and a RF magnetic field is made to act on the 
heating element 12 of a layered product, an eddy current will arise in the 1st metal plate 22 and the 2nd 
whole metal plate 21 by electromagnetic induction, and a layered product 12 will generate heat. The 
temperature distribution at this time serve as an eye type prolonged in the longitudinal direction of the 
1 st metal plate 22 and the 2nd metal plate 2 1 , and the core generates heat from a periphery and they are 
advantageous to heating of the fluid which makes a center section the method of flowing. 
[0026] Moreover, in a heating element 12, the crossing 1st smallness passage 27 and the 2nd smallness 
passage 28 are formed, diffusion with the circumference and a center is performed, and diffusion of the 
thickness direction between the 1st smallness passage 27 and the 2nd smallness passage 28 is also 
performed by existence of the hole 26 which forms the 3rd smallness path in addition. Therefore macro- 
distnbution of the whole heating element 12 fluid, diffusion, and vaporization arise by such small 
passage 27 and 28. In addition, micro diffusion, diffusion, and vaporization are also produced with 
irregularity with a minute front face, consequently, the fluid which passes a heating element 12 - 
abbreviation - it becomes a uniform flow and the uniform contact opportunity of the 1st metal plate 22 
and the 2nd metal plate 2 1 , and a fluid is obtained 

[0027] Since the catalyst metal 29 has adhered to the front face of this 1st metal plate 22 and the 2nd 
metal plate 21, heating and catalytic reaction are simultaneously performed by passing the fluid channel 
in a heating element 12, and the evaporation object 14 containing the pipe 1 1 bottom turns into the 
evaporation object 15 after processing, and is discharged. Since it is large, the heating area, i.e the 
catalytic-reaction area, of a heating element 12, the catalytic reaction produced simultaneously with 
heating of the evaporation object 1 4 is promoted. 

[0028] In addition, drawing 6 explains the structure of other heating elements. Drawing 6 (a) shows 
drawing of longitudinal section, drawing 6 (b) shows a cross-sectional view, the same sign is given to 
the portion which carries out the same operation as drawing 4 , and the explanation is omitted, drawing 5 
~ like ~ positive distribution / mixture operation - not required - structure ~ when an easy thingis 
called for, like drawhig_6 , this laminating of much pipe 17a made from a ferromagnetic material is 
carried out, a heating element (bundling) 17 is constituted, and the pipe 17a itself is used as a catalyst 
metal, or a catalyst metal is made to adhere to the internal and external front face of pipe 17a in vacuum 
evaporationo etc. Spot welding etc. is performed in the middle of ends so that it can connect between 
[ this ] pipe 17a electrically. Moreover, instead of the laminating of a pipe, the laminating of the plate 
may be carried out to the shape of a grid, it may connect electrically, and you may adhere a catalyst 
metal to a front face. In the case of such a layered product, the small passage where a fluid flows is the 
regular thing limited to the shaft orientations of a pipe 11. Therefore, it is desirable to form the 
distributed machines 30 and 3 1 before and after a heating element 17. What has the same structure as 
ajawing.5 is formed by network material, the fluid which passed through this distributed machine 30 
serves as an abbreviation uniform style, and these distributed machines 30 and 31 flow into a heating 
element 17, and the fluid from a heating element 17 serves as an abbreviation uniform style through the 
distributed machine 3 1 , and they flow out. 

[0029] It returns to drawing! and the evaporation object processed with the catalyst heater 104 is again 
returned to the catalyst heater 104 through circuit 104a. It is mixed with the evaporation object from 
circuit 104a, and the evaporation object from a heater 103 is diluted. Decomposition processing of the 
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diluted evaporation object is carried out with the catalyst heater 104. An evaporation object is 
superfluously heated by heating of the catalyst heater 104, and an internal pressure becomes it high that 
it is in a sealing state. Then, the relief valve 105 is formed in circuit 104a. This relief valve 105 may be 
piping with built-in cage FISESU bent by the inverted-U character type, and may be a low-pressure 
relief valve. Although the evaporation object of the amount equivalent to the evaporation object 
introduced from a heater 103 serves as a steam or hot water from this relief valve 105 and is emitted, 
since the nasty smell component is decomposed, it can pass for an exhaust port as it is. In addition, heat 
recovery of the heat exchanger to the evaporation object discharged from a relief valve can also be 
formed and carried out. 

[0030] On the other hand, the solid from a heater 103 is carried and incinerated by the incinerator 106 as 
an incineration means. There are various things in an incinerator 106 and a suitable thing is selected 
according to the state of the solid of dryness. The ash content produced with an incinerator 106 can be 
processed as domestic wastes for reclamation etc. 

[0031] In addition, although the thing using the heat exchanger plate by IH was explained as a heater 
103, you may be a heater not only like this but a pan. However, the catalyst heater 104 uses what is 
depended on electromagnetic-induction heating for efficient processing 
•[0032] 

[Effect of the Invention] The complete treatment of waste which releases a nasty smell including the 
organic substance among this inventions in order to process the evaporation object which oxidizes while 
grinding the waste to which a nasty smell is released in invention according to claim 1 including the 
organic substance, separates into an evaporation object including a nasty smell and other solids, and 
includes a nasty smell with a catalyst heater as explained above is possible, and since a grinder,' a heater 
and a catalyst heater, and each device are carrying out the role assignment, it becomes easy to control as 
a whole. 

[0033] Since invention according to claim 2 lessens a nasty smell component by oxidation treatment in a 
grinder in addition to the effect of a claim 1, it lessens the load which a catalyst heater must process and 
does so the effect of raising system-wide efficiency. 

[0034] Invention according to claim 3 does so the effect that the incineration disposal of the solid 
separated from waste can be carried out continuously in addition to a claim 1 or the effect of 2. 
[0035] Invention according to claim 4 does so the effect that the evaporation object containing a nasty 
smell component can be processed completely in addition to the effect of a claim 1 or either of 3. 
[0036] Since invention according to claim 5 processes the evaporation object which oxidizes while 
grinding the waste to which a nasty smell is released including the organic substance, separates into an 
evaporation object including a nasty smell, and other solids, and includes a nasty smell with a catalyst 
heater, the complete treatment of waste which releases a nasty smell including the organic substance is 
possible for it. 



[Translation done.] 
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